(i9) Vk&sntomm&®M 



(43) UK^Fj3B 
2002 *£6 M 13 B (13.06.2002) 




PCT 



(10) i(g^S^ 
WO 02/47304 Al 



(51) §SS4#f*#£! 7 : 

(21) g®U|iS#: 

(22) i^tiilS: 

(25) gjsajucomg: 

(26) ae^nove: 



H04J 11/00 

PCT/JP00/08598 
2000^12 £5 B (05.12.2000) 

B*g§ 



(7i) &mx(*m*&<±x<Dm&mtz'D^x): s±m 

<*xe&*± (FUJITSU LIMITED) [JP/JP]; =f 2J 1-8588 # 
& J II IK J II*37fJ * IS K± /h ffl * 4T S 1 » 1 ^ Kanagawa 
(JP). 



(72) «IB#;fecfetf 

(75) f^^/tUlA (*HI=OL\T CO**;: 7jD3fc ffi 
(KAKU, Takash!) [JP/JP]. «■ ffltSJt (1MURATA, Hlroy- 
asu) [JP/JP]; =f21 1-8588 »*JH »JII 1^*1*18 EJt 'J* 
BB + 4T§ 1»1* S±jEtt«grt±ft Kanagawa (JP). 

(74) ft31A: SS^^^GMOIZUMI^huji); =p 108-0074 M 
Stl!«EBte3T § 25§27-809^- Tokyo (JP). 

(81) *S S^fUFty: JP.US. 

(84) m&mCfc&J: 3 — n <y/<f$|f (DE>FR,GB). 

^SW7 



(54) Title: DATA TRANSMISSION METHOD AND APPARATUS 



TRANSMISSION SIDE 

altera -< 



RECEPTION SIDE 

SHSffl 



o 



(1) 



(2) 



7*t>-jl 
* 3 


i » 


7*V-JL 


! 



H$5 7- 






^;L*$a 




7*JL*»E 



(3) 


I P 















(4) 



(5) 





7*^-/L 

* s 


9 fit 







87 



$ ft 


i 
I 

j 


E 










— r* 



76 

61. . .HAOAHARD MULTIPLEXING 
74. . .HAOAHARD DISTRIBUTION 

65. . .ORTHOGONAL MIRROR FILTER MULTIPLEXING 
7 5... ORTHOGONAL MIRROR FILTER DISTRIBUTION 
66... ORTHOGONAL SERIES MULTIPLEXING 
70. . .TRANSPARENT TRANSMISSION LINT (NYQUIST 
LINE] 

76. . .ORTHOGONAL SERIES DISTRIBUTION 

67... FIRST ORTHOGONAL SERIES MULTIPLEXING 

62 . . . INTERLEAVE 

66... SECOND ORTHOGONAL SERIES MULTIPLEXING 
76... SECOND ORTHOGONAL SERIES DISTRIBUTION 
73 . . . DE INTERLEAVE 

77... FIRST ORTHOGONAL SERIES DISTRIBUTION 











# IE 



77 



TRANSMISSION 



(57) Abstract: A data transmission 
method and apparatus by means of a 
transmission medium different variously 
with external noise, the connected 
device and the connection system such 
as multipath connection, realizing 
data transmission featured by (1) 
light processing load, (2) easy circuit 
equalization and adaptivity to multipath, 
and (3) immunity against noise. Hadamard 
multiplexing/distribution or orthogonal 
mirror filter multiplexing/distribution is 
carried out. Data is multiplexed using 
an orthogonal series. The multiplexed 
data is transmitted through a transparent 
transmission line, received, and distributed 
using the orthogonal series. Alternatively, 
data is multiplexed using an orthogonal 
series and interleaved along a frequency 
axis or time axis. The interleaved 
multiplexed data is multiplexed using 
an orthogonal series. The multiplexed 
data is distributed using an orthogonal 
series, the distributed data is deinterleaved 
along a frequency axis or time axis, and 
the deinterleaved data is distributed by 
orthogonal transformation. 
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El-efc5o 

m 2 o f4 N **w^*3»t-5^-v y T«:(o*a^**Lfc*E-c*>s. 

HI 2 1 f4,*|gPJ^^2,7 :? -^{5^^feS.t>^ew^^#iJ(5)^^ Lfc^n y ^ 
ElT?&5o 

112 2 {4,*|gB^^^5 7 ? -^^^^fe^0!^S^^Jfe^J(6)=Sr^ LfcT'n v 9 

11 2 5 (4, *3SWTfflv>«^>r 5 ^^ttwffljxv pll misomtew^^Lfc^ 

p 2/ ^ HTi>5. 

II 2 6 f4,^*Wx-^e^*ftXtJ«SI«^fe{t*rajB^(l)^^Ufcl2|-C*>S 0 
112 7 f4 % *fci££«T?&3e^A©fc/fc0J&^Lfc:7'n 

[12 8 «^^©^-^^^^S^.t) t ^«IC^bMt5Pp1M^(2)^^Lfcll-CfeS 0 
II 2 9 f4 > t£3fe<Z>-7*— * te&ftfeRXfimWlZiSrt Z>mm&(3) &7Fl,tzm-?3b% 0 

3 mfom^-? hu 4, 44, 45 iwgias(DCM) 
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o 


Ttn ihJ pij v-i. i-»r^ 


6 






7 
i 


V2*» ^> P|J 


8, 


9 iSfiEff 




10 


/ <S Ad Z£9£ Is- \ «- ✓ 


11 


7^7*7 • s/p (scr • s/p) 




12 


G/N • fn4>f^^E§B (G/N ■ 




5 


13 


{f SB 


14, 


22 n — 7 -r IV $ (ROF) 




15 


^fSfplHg (MOD) 


16 


D/A 




17 


n — ^ -7 v (LPF) 


18 


:2Hf *«3'*3B£lH]g& (TX-CLK) 




19 


y< is Y?s<x 7 4 )V$ (BPF) 


20 


A/D 




21 


^fS[H]£& (DEM) 


23 




10 


231 


!7 — ®^§I5 (PWR) 


232 


y< > K/n'^ 7 ^ /U ^ (BPF) 




233 










24 


PLL ^J#fl teJSS • ffiEE^OffllTkS 




:l§ (PLL* VCXO) 




241 




242 


P — 7 j JV# (LPF) 




243 


pll mug 


244 


D/A 


15 


245 


«EEftl$l;!k£%|g& (VCXO) 


246 






25 


*flS«(BQL) 


26 


U T i SiffiffiSiJ^fl (CAPO 




27 


^JJ&SBCDEC) 


28 


• N/G (^# • N/G) 




29 


P/S • ^ 7 y^7(P/s • 


DSCR) 




30 


Sit * p y 9 9rWM (rx-clk) 
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32 




33 






52 


*SM:7 w 


61 






62 


b#ihj/jb«»m' y -s< 


63 


DMT • ^f- K^-f Afifjjptt 




64 




65 






66, 


67 \tL&mw&2L& 


70 




25 


/ 1 




72 


K^>T • DMT^fP 




73 




74 






75 




76, 


77 i£5£3S?iJ#iagf5 




80 






mm) 
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81 motets 31 

e«k H-rc^ara— x fits is 

El 27 JC^ Lfc^E-f* A 10 l£*3tt 5 n — /U^-^ 7 ^ 14 

sim^E&g is ©ttfc (cr^^-/v#mS5 6i ^iA^tiri^ r <t , y 

10 Ti»tfctB»JW«26, *?te»25, n-;U^7 7 ^/Ui? 22, &t/«p[E!&g 21 Oft 

•cw\tt.ra*Bflr Ltryv- /u^-iass 74 n#t57^^^^7 u 

15 — AH#3*|S 80 i^f itl/>6o 

fc*5, HI 27 K^&ixfc^fi^ o >y^%^IU8§(TX-CLK)18, g:« * o > ^ 5>HBS8 
30 fit, Bl 15 tedsv^-CfctE^rtS^lfcaFJh/TV^o 

20 T7to iff— 9 maE*£*L, 0U*.tf* J^f&Hl^/5SSi^j|»-CfeS*i^, LPF17 "C 
*#*8i£«©jaift&ffitf&<10~450kHz) &£tf * t UTiHtb £ 

c <z> mm m s§ a> t> <d mm m % * % mm s§ * ^ u -c sffl- l fc t * , * -r bpfiq « , 

M£<^« ; »J&# (tt^JftiS*^ A 10-450kHz)(7)^£tea3 U A/D 

25 20 \z*$\t^xfs# frm^\z.n-to 

^mm\z-a^x . mnn so r±, ^ftLfc^^^/um-^^^T^-v— ^7 a 

f-titmTif^-jv^&itm^xmz (&m) -rs. 
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mWlz£ft&. DMT :*T5£2£t*OFDM ^S:i:]tg? UT&l^f!5Sg< ft <0 . 

r biz. £ V , (Hl^^'tt^^/^Ufc^'fk^WtgtftSo 

Hffiffm) (t^-a^s (a^^^u^a) +3iiflfci*ian 
jfe^j(i) t mtez&fc, mmmiz.&\<^T, t?-?— ju&mu 6i d/a^& 

§1 16&tf LPF17 <Dftt><0 HI 27 L fc3giiite5£3&X?fc 5 y-.-f hfc&ilg 
70 KT^-/l^gH£|5 74 gf^tlTV^^ £X?fc£ 0 

^#fiS5 61 it-f h^iHSg 70 OF B 1{Cfi^f— K^-T ^MAP^R (|5]|gl^-e«. 

iijfd&^T;, -r-i h^^ES 70 br y^— /u#gBgp 74 t wp^tc^— k*^ a 

^tBISSr 0 ~100kHz, 0~500kHz s &T>*0~5. 0MHz b L fc O X? <9 , 

70 -cmm-rz ^inj:*), * g io~450kHz ^aw^-ft $ 

5,£f*, SHtflJteda^T, mMM(i)(Dry^~/i,^mU6i b D/A l& b<D 

5£cO DMT g|S 63 glHRiHc*5^X\ A/D 20 b T V ^ — jVft 
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74 t (DfBUz DMT SB 72, XimWJ/JS Jft»^-f ^ — 73 ft 

4gif>I&+a§l^$P 81 ( = jgiS[i!c^<fb£|$) « % dmt gfl 72 <rc# 

&iC#«lLTV^S 0 DMT U 63 fc D/A 16 t tf>K|fc:tt % -^/U^v^aj- 

5 %<r>-#— 4 Af+JPfft (raE + -Cf4» {egJb, DMT $U -63 iUCffiiyn -y 9 X* 
£?^£ftTV^3 0 ) *5^^^tb, A/D«gM»20 DMT«S72 fc*>Ml::*4, *f— 
^A|&*£|3 (^DSBilWtRtJ:, DMT81 t HQ D^tl ^ o s> * £ ft T 

a*flr«K:*5^T, i^m/jaiK*^ y — '< 62 «, r^-v-^fias 6i a^<o 
10 ^Sx-^(c5fj-ur. 04 ms% Lfcji&gtSQiK y -ystmra**^ v — 
y*mn-fz> 0 r^y^y-y^fcr-^it dmt • k*-t -M^-anas 63 
(cfcv^r, ^/u^-** y Tii:^^?ij#m$ftfc^, k*^ A*sf«tap*ft» d/a 

16S0 LPF17 &|£& LT^^J^fC^ta^ftSo 

g<f$ifc:*5^-c > k^-y-^^* • dmtsb 72 wt, grilles, bpfi9&u<a/d 

15 20 It^fsLfcf-^^- A£|&£:Lrt:^ DMT 72 T* 

vm mm ^xmmitLtn5\i2±$$ si &frL,xmm/mfe$c7 s '( ^? v 73 fc^^^ 0 
7^ y — s< 73 (4, B*rawstj«^Stfgi:tiii©-f d —-j&mn u i£flr/$ 

SBSR 74 IS, Ji^^sp^^^ftfc^-^ Sr^SHL/c^, i»T^-v — /v^m^^^t L 
20 r DEC27 <5„ 

tiFffl/mm&j y — 62 »::3#w<z>¥^b©&s&*T;b-g\ dmt m&mm) ic 

25 ftflr«t, ¥*&{b*0!S«\ fl#iw/E«»7*'f y — 73 rut y-v-^ftu 
» 7 k mkte&ti* dmt72 m&ft 5 <t 5^#jhlt % *aa^^m{w-t-5 
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Hl9fi, *|g|0^(4)**lT*3 , ^0Dj|Jfe^|(4)^|Il 18 tC^b^H 
Jfi0!l(3) iUffWeio^T, DMT • Y $ 4 J* SB 63 

hfciSK 70 SrfclgifciBItU $flHB!ltC*5V^X, A|&5fe • DMT 72 fCiS 

m 20 i4,**wic«sr--^fias*ft»a | Mi!:*jv^T*a**-ir y rt^* 
(Bauds), (2) i fWii^(M), >( fr* &mm-tz>t£#>iz&.m£ti 

8c(MIPSK (5) tf— *«(dBK &lM6)*Hbi£|g (dB)#**Jtt^4. 

iWJfc&ftfc, tapiSccOfSia : 8 —32, -fr^f ^ /U$C : lOOMIPJ^T, f — ^ M : 12dB 
KTv ^MfctSH : ± 6dB «F*K t-f-tL«> 12-16 <@C9 =¥ y T^^jgfll^feS i 

mmx*% So 

B2l tt, *3SWwmitefiRI(5)4r^b"C*5*)s £ wglJfctfij (5) a* El 19 fc^ L fcH 
1^(4)^1^5^11, iSmmiJ{C*3V>T, DMT • K*^ Afl-JbPtt 63 t ^-f ^r^ 

hfci£S& 70 oWl:f oAlfAW 64 £S|Kffi&ffi£;h,, smflHllcfev^-c, 1-4 

bfcm& 70 £ H~ A|&5&-DMTg|5 72 t <75 HQ K8Hf|&*$|S 71 dSJft«E&j|££ 

^«f^/i/©Rl^f*+5"fe/ut5 w ir^s-BTSB teste So 

-fef a ^#A§B 64 ^.t>*$|^|^*gl5 71 CI^ < $tW* -Y V -fc /Vtf> f¥ »H K> tfMC O V * 
Tfi, fc©3Sffi0»J(6)"C*i:*Tlft8-t-S«. 
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IU22{±, ^ZgW^teZT — ffc&mm. (^■'rA) 10 tDHJfe^lJ(6)^^Ufct<D 

71 £fi&i^-c\ fig 315 <D A io t mffi.<Dmf&*^1rZ> a 
* Mk^8§ 70 (Cltti^S. 

m 23 « % m 22 fc^ L.itm^^u n <DmMm&7jki,tz.i><Dx& 9 % ms ^ 
-r s«flr#A(384kB)». mmm^yy buzizm^x* mm.(Dmm-<? 

r 0><ff -g-CttlHJ^I^ 4 fCi£P>jh, % 4 121 22 (C^ Ufc PLL 03§ 

24 ^e>J4tti$ ttfcif o^m-^(192kB)^£<5# ,121 11 (4) iZ^ U fc*IWfi£#tf>*0> 
ft-^-D (l92kB) J^agftS^So 

(384kB) t LTtti^^ttS 0 w^ft#EttJSiaKSkia!'>7 h §|5 6 {C^biX, MMt^ 
7 hgf5 3 T'^VNfcHlife^^ S/WI-f-B i aliens: 7 Ki-Sfcfe, ff-5§*B <t 

^©AI#FttMfBfflJ 5 (Ottilia *J 5 ^^^-^^-Br-SfefeilMll]^ 8 tfi&q* 

* 5fc£>31 52 ®3& 9 tfsgfsff # A fc:** Lt btiX l^S. 

HI 24.fi, m 23 fC^UfcflBIBJSU5 ©H3»flaj*^LT*5 0 , £<&2llfe0»J-CH: % 
p^^A^fB 51 ti^7>f/i/^ 52 £ -C«j££ix-0>S. 
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i-t£t>h> ffi3\U 4 frbttit>£tltc1i& : gj$.&<D&<Dm j %-D (l92kB)K*fL, if p 
12(2)-e^bfci: 3 K-ifn^&at^fCjf A 384kB 

5 SB 521 £3I*JFIbI& 522 <D7 4 frftiilkc 1 ~ C n k iz. £. V m* <D7 j >v* S:Mf& 
t5iii5f#5, di^btH^^nsffiM^tBUfS-^Ett, HI 9(4) Lfcfa^r 
«^:^T#if p,&T*cd3Mj&#N' is* ©M«©*Mffifc# n |c J: o Xffim £ frfc* 

El 25 14,0 22 K^Lfc*^ 5: ^ ^ttttjgB 23 t VCXO M PLL (sISS 24 cDSIJjfe^il £• 
10 ^UfctO-CJfoS. r<Df*U *>f 5 J^ttajfB 23 {4, a«!7— jfcJUaI8fr(PWR)23l 
K^^^^yu^ 232 h/WkHJK 233 iT?«/&£;ix-C*5 V) , PLL ESS 

24f4J£ffc£|5 241 £ n— 242 <k ~ ft PLL IUS& 243 £ D/A^^HJgg 244 
t VCX0245 t -ftfflzis 246 

15 g§ 231 X~r.mm&£tix I©J;5l-Ltffc^!7-I^y< 
^ K^* 7 >f yU* 232 miii". ^<7)^J-Cf4, 192kHz >bm&.WC t K-"« 

233Jw^|-5 0 

h/WkHia& 233 -Cf4,A7J« -^Sr 90 AtttB<0ft*ofcflr*T?^fife-*-6 - <t 
20 teJ: h/WfcU *4 ^ ^tfQLmmnt LX PLLHISS 24 

PLL 19 fg 24 K*5V>-Cf4, Jttfe^lS 241 {d*5V>Ts ^ h /V^klHlS 233 h (O 

u—s**7 J JV? 242 -C^^^O^i U 2o(D»^H-CHI^c^tLfc-ft PLL 
[U3& 243 t D/A $&|H'% 244 1? VCX0245 ©MiUJS £ $lJWi" 3 o 
25 L-C#JB& 246 -C#JS LfcSK ifcifc£R 341 ^7 a — K'< y * T 5 - 1 1- <fc 9 

«!fi^t WJtttSr^Jfe-t-So i*lfc:«fc<9, h/WblfiliJg 233 ^P>^^-< S ^ 
ffi*Bt#«**iP/& 91 PUWASfllSc Lfc if n « # & #J tfcl 1" * 

d £: 5 0 VCXO HISS 245 35>b(4, A/D 16 ~ O -fr V ^ /V * ^ V 
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5. 
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ft ?fc <D & |S 

1 . 

2 . 

3 . 

4 . 

5 . 

w.^^m^m^xf— <? &g>mirzxy' y^k > 

6 . 

ofdm ^vN-rn^-efcs - t tftmt ufcx-^-(s^^fe 0 

&2>M-fZ>*T y7'tf.T?^~/u%k?i\$:m\<^X'r~--?$:2,m.-f&X7 L y7°k, 

iz&n£tifrT-**m$;% t m*m\<^xg>m-t5x'ry7'k, xm&£tix\,^z 
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9. ftjftjseicfe^-c. 

5 r t * &m t -r z> * tem^m* 
1 o. 

1 1 . 

m#m£fttc^~? zmfc&m&wmmnx^j v -f-tz^T y?t, 
$etV v —?ztitt7 t —#&m i njs.&xk&i&mi'^x&mr&xT yft , 

1 2 . ft jfcJS 1 0X^1 1 
13. ftjR<£>t&ia 5 tC&^T, 

i^^fi-r^^x yftmrnm-tzxTyfttDmic, m^m^tiftv'-^^ 

1 4 . it^tSB 6 K^I^T, 

mKt*tiz^v&*m\,^xmi?-*wm^&ft&ffim^mi-%*7 : - yft , m 

l 5 . fS^ofgffl l o Ui&^-C, 

1 6 . f*3fctf)$5ffi 1 1 (C*3V^T, 
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17. ftJfcemia 5 Xfi 6 icio^-c, 

km earn a* * •^--r^-^. he^ss-cfcsr t i^ft^-^mm^m. 

1 8. W#<£>$&Hl 7{C*5l>t, 

1 9. m^commi ofc^^r, 

2 0. ffsfcOfSIS 1 1 {C*5V^T, 
2 1. ft^(Dt5H 5 JC*3i/NX. 

2 2. ii5K<D^|g 6 K:JoV^, 

- -Y A £ £ * ^ :/ £4i £ * £ tfs^-^ feiH^ife, 

2 3. ft*Ot£ffl 1 0 Idfe^T, 

2 4. ft^OtSSl lfc*5l^-C> 

2 5 . |»^(D$5ffl 1 , 3 „ 5 , Xit 1 0 K&^T, 

2 6 . Sft$Otiffi 2 , 4 % 6 % Xtt 1 1 fc*3V*-C\ 
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££>k, ■? is~-j»mmm-5$r*mm-?z>xT >yy&mv* *T?zf& 

2 7. 

2 8 . 
10 2 9. 

3 0. 

15 ^ItLfcr-^fcSm 
3 1 . 

f£#fi Lfcx-* £3£ififci£g& fc: Situ * 
20 3 2. 

3 3. Sft&OfSH 3 1X1*3 2»C*Jl^-C, 
25 eEa2fi5»yj^, r^-^*W, ^^^UyhSCft, 7 — ?4>\<?, DMT, 

3 4. S»jfc<B«Sffl3 1 fcl*3^-C\ 
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3 5 . ffjfcJg 3 2 {;l:Jo^t n 
3 6 . 

10 j&<t, 

£<ii *. it £ £ #m t •** « 5 s - 9 
3 7 . 

£{§Lfc7 f -*£fg2©l££m?iJ£^T#8ai-S^©«b, 

15 v i oWL&mm&m^^xftm-fz&mk, 

3 8. g*3fcg| 3 6 Xtt 3 7 Kl^^T, 

3 9. ft jftOtSB 3 1 fc*3V>t\ 

4 0. »2fc<D$5ffl 3 2 JC*5V>-C, 

t *mwk-rz>?--?fem ! mm. 0 
4i. 3 e iz^s^x. 

z^mzffi^tizk*:ftWLk-tz>7 ! >-fi&&mmo 
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4 2. Htjfc^tSH 3 7 iCfc^Tx 

L§l< ^ i -e^ff $Hfc75(D-r-^ ^MfS^St, S:«^fcrt$-#f if 
4 3. If jfctDgSffi 3 1 3£fi 3 2 |C*5V*T, 
4 4. §fc#<D$£ffl 4 3 JC*3V>T» 

4 5. If 5fc£)^ffl 3 6 JCfeV^T, 
4 6. ft JfcOt&IS 3 7 {C&^T, 
15 4 7 . If 7&<D%&ffl 3 1 {C&l^T, 

4 8 . !f jfccDt&lffl 3 2 SSl^T, 

4 9. H^^fSffl 3 6 (C*5V>X , 

5 0. »#o(5l3 7fc:fe^T, 

5 1 . ffi-%.<nmm 2 7, 2 9 „ 31, 3U2 3 6 Idfe^T, 
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5 2. ^^£0^5^ 2 8 , 3 0, 3 2, Xte 3 7 *5 T , 

5 
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